
Using LIDAR and 137Cs to 
measure soil erosion 



Great Resources In Minnesota 

 Access to LIDAR 
and DEMs 

 Paired with soil 
measurements 
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Model developed by 
University of 
Minnesota soil 
scientists 
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What is it? 

 Raster 
Geodatabase 

 3m DEM 

 Erosion rates 
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What you can use this for 

 Precision 
conservation: 
targeting, prioritizing 

 Estimate benefits of 
easements and other 
grass plantings 

 Predict erosion due 
to landuse change 
(CRP to row crop) 
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Goals of research 

1. Measure long-term erosion rates across southern 
1/3 of Minnesota 

2. Develop empirical models based on digital terrain 
attributes 

3. Produce maps of long-term erosion 

 

 

1/30/2015 7 



Areas 
sampled 
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137Cs Inventory 

 Sample collection in 
increments 

 150cm 
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Why is 137Cs important? 

 Radioactive isotope is human-made 

 Uniform atmospheric deposition 


137Cs movement is a physical process 

 Unique tracer for studying erosion and sedimentation 
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Using fallout isotopes 

 Use of fallout isotopes is not new 

 Combining isotope movement with DEM is new 

 Allows for field-scale estimates of erosion and 
deposition 
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137Cs Inventory 
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137Cs Inventory 
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Less 
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137 Cs distribution with depth 

1/30/2015 14 

Cs activity (Bq/kg) 

Reference Site - 
grassland So

il 
D

ep
th

 (
cm

) 



137 Cs distribution with depth 

1/30/2015 15 

Cs activity (Bq/kg) 

So
il 

D
ep

th
 (

cm
) 

Reference Eroding 

5 10 15 



137 Cs distribution with depth 
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Landscape data 

 Compound 
topographic Index 

 Quantifies the 
position of a site in 
the local landscape 
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Putting all the pieces together 

Predicting Soil Erosion 

 Bulk density 

 Depth of cultivation 

 % reduction in 137Cs relative to reference 

 Time since onset of 137Cs accumulation 
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Soil erosion rates in Geodatabase 
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Geodatabase 
availability 
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Determining field-average 
erosion/deposition 

Inputs 

 Geodatabase raster for your county of interest 

 Air photo layer to help identify area of interest 

Outputs 

 Shapefile of area of interest 

 Raster showing the average predicted erosion/deposition 
rate for area of interest 
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Step 1a 

Manually 
delineate 
area of 
interest 
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New polygon 
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Step 1b 



Step 2 

Convert 
Graphics to 
Feature 
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Step 3 

Perform 
Zonal 
Statistics 
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Output Raster 

Field Average 
erosion (t/ha yr) 
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Keep in Mind 

 Estimates of long-term average erosion 

 Doesn’t account for management practices 

 Compare row crops to grassland 
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We want your feedback 

Try it out, let us know what you think 

www.bwsr.state.mn.us/soils 

 

Megan.Lennon@state.mn.us 
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http://www.bwsr.state.mn.us/soils

